IN 1960, Kahlson suggested that the histamine-forming capacity of rat tissues is related to the processes of growth, regeneration and repair. He found that the foetal liver produces histamine at a fast rate during the last few days of pregnancy, and when this capacity is reduced growth of the foetus ceases. The high activity in rat foetal liver has recently been confirmed by Telford and West (1961a), but these authors found in addition that the enzyme forming histamine (histidine decarboxylase) is lacking in the rat foetus before the 13th day of pregnancy and in the young rat during its first 10 days of life-two periods when active growth is taking place.
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The starting point of the present study was the finding by Mackay, Marshall and Riley (1960) that a transplantable rat hepatoma possesses a high histidine decarboxylase activity. Analyses of this tumour at different stages of its development showed that there is an association between the ability to form histamine and growth, and a preliminary note has been published (Kameswaran and West, 1961) . It was also found however that other rapidly-growing experimental tumours of rat and human origin possess little or no histidine decarboxylase activity, and the problem needed further investigation.
MATERIALS AND METHODS
Female rats (100-130 g. in weight) of the August strain implanted with the hepatoma (F-hep) were secured from the Chester Beatty Research Institute, London, through the kindness of Professor A. Haddow. The hepatoma had been induced in this strain of rat five years earlier by feeding first 0-3 per cent (w/w) 4'-fluoro-4-dimethylaminoazobenzene in a 20 per cent protein diet for 3 months and then 0-6 per cent (w/w) of the dye for a further 3 months ; it had been maintained by serial subcutaneous implantation into August rats. At various times after implantation, a group of 3 rats was killed, the tumour (Toolan, 1954) Formation of 5-hydroxytr.yptamine (5-HT).-The power of the hepatoma from August rats to decarboxylate 5-hydroxytryptophan was tested by the method of Price and West (1960) . Briefly, the tumour homogenate was incubated with the substrate and the 5-HT formed was assayed on the isolated atropinized rat uterus. Specificity of the response was checked by 2-bromo-lysergic acid diethylamide.
The 5-HT-forming capacity of the foetal and adult liver of August rats was also determined.
RESULTS
Histamine formation in the rat heptoma Rats of the August strain.-No histidine decarboxylase activity was detected in the tumour tissue until about 7 days after implantation, when the optimal pH value for activity was 6-5 and benzene did not increase the Yield of histamine. These optimal conditions for incubation did not change as growth of the hepatoma proceeded; they are similar to those for rat foetal liver and unlike those found for adult liver (Telford and West, 1961b) . The result using tumour tissue 21 days after implantation is shown in Table I and Fig. 1 , and compared wi-th those of foetal and adult liver taken from August rats. Enzyme activity per gram of hepatoma is of a similar order as that of foetal liver but the weight of the tumour is many times that of the foetal liver and so the histamine-forming capacity of the hepatoma is nearly fifty times greater.
The results shown in Table II (Northover, 1958) , that injections of histamine cause increased phagoeytosis of BCG in rats (Kato and G6zsy, 1956) , and that mast cell depletion (by compound 48/80) after tumour implantation increases the survival and growth of a rat sarcoma (Scott, Scheline and Stone, 1958 The hepatoma implanted in Wistar rats was then transplanted through 21 generations. At about the 14th day of growth in each generation (when the transplant was made into the next generation), the tumours were also tested for their ability to form histamine from histidine. The results are shown in Table IV . For 10 generations the enzyme activity was maintained at a high rate, but subse- Histamine formation in other tumours Four tumours other than the rat hepatoma were tested for their histamineforming capacity, and the results (Table VI) show that none possesses much activity. The three rat tumours had traces of histidine decarboxylase activity II days after implantation, but the hamster hepatoma was completely devoid of enzyme activity at all times. Fig. 4 compares the rate of histamine formation of the Walker tumour with its growth over 21 days (i.e. until about the time when the rat dies). The results in Table VI (Table  IV) and when the effects of inhibitors of histidine decarboxylase were investigated (Table V) It is not clear how the histamine-forming capacity is linked with growth of the hepatoma. The function of the histidine decarboxylase may be to produce histamine and so dilate blood vessels to increase the blood supply to the tumour tissue. As the tumour enlarges, more is needed and so more histamine may be formed to dilate further blood vessels. On the other hand, the enzyme may be present only to remove histidine in excess of the needs of the tumour. The histamine formed by the action of the enzyme freely diffuses away and is excreted by the hostalthough some is found in the tumour itself, it is not bound to the tumour tissue as extraction with Tyrode solution yields as much as extraction with trichloroacetic acid. Thus it appears that the tumour does not require the histamine for an internal function.
In the tumours other than the rat hepatoma, there is no relationship between histamine-forming capacity and growth ; growth continues without the need to produce histamine. This is particularly apparent with the hamster hepatoma where no enzyme activity is found at any time. It is also of interest that the foetal liver of the hamster possesses little histidine decarboxylase activity (Kameswaran and West, 1962) . The other three tumours in the rat continued to grow when the enzyme activity was nearly zero, and further work is iieeded with otber types of tumour. SUMMARY 1. There is a relationship between the histidine decarboxylase activitv and growth of a transplantable rat hepatoma (F-hep). On the other hand, other rapidlygrowing tumours of rat and human origin lack this enzyme.
2. The characteristics of the rat hepatoma resemble those of foetal rat liver and are unlike those of adult rat liver. For example, the enzyme forming histamine
